Hypothalamic control of pituitary and adrenal hormones during hypothermia.
In order to investigate neuroendocrinological mechanisms of hypothermia, we determined the changes in plasma concentrations of corticosterone (CS), prolactin (PRL), and thyrotropin (TSH), and their correlations with alterations in hypothalamic dopamine (DA) and thyrotropin releasing hormone (TRH), in rats restrained and immersed in a water bath at various temperatures. A graded decrease of body temperature induced a progressive increase in the plasma level of CS, whereas that of PRL showed a drastic decrease. The plasma level of TSH also showed an increase during mild hypothermia (about 35 degrees C), but this increase was not evident during profound hypothermia (below 24 degrees C). The changes in these hormones were readily reversed by rewarming animals. Although DA content in the hypothalamus was not affected, its metabolites, 3,4-dihydroxyphenylacetic acid (DOPAC) and homovanillic acid (HVA), showed an increase following the decrease of body temperature. Pretreatment of the animals with sulpiride, a D2-antagonist, prevented the hypothermia-induced inhibition of PRL release. Hypothalamic TRH was significantly decreased during mild hypothermia, and it returned to control levels after rewarming. These results suggest that the decrease in plasma PRL induced by hypothermia may be associated with the activation of hypothalamic DA neurons, whereas the increase in plasma TSH during mild hypothermia seems to be caused by the increased release of TRH in the hypothalamus.